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(57) - ABSTRACT 

The invention relates to a shaft and hub connection for 
scciu-ing bearings, in particular ball bearings (12), on a shaft 
(10). The proposal is made that the hub part (14) of the 
bearing (12) encompassing the shaft (10) have at least one 
axial surface (20), against which a projection (24, 30) rests, 
which is produced from the shaft (10) by means of plastic 
deformation and prevents an axial movement. 

7 Claims, 1 Drawing Sheet 
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SHAFT-HUB ASSEMBLY AND METHOD OF 
PRODUCTION THEREOF 

BACKGROUND OF THE INVENTION 

Hie invention relates to a shaft and hub connection as well 
as a process for producing such a connection. In a known 
shaft and bub connection, in order to prevent axial 
displacements, the bearing is supported as a rule against an 
axial stop. The axial stop can be embodied as a step on the 
shaft, but this requires a shaft with an enlaiged diameter in 
relation to the hub internal diameter. Securing rings for axial 
support are also known, which are held in a recess in the 
shaft. To this end is necessary to provide the shaft with a 
oarroW'tolerance recess and during assembly, to slide the 
split ring on and anchor it in the recess before the bearing is 
mounted. This type of retention is expensive and costly to 
assemble. 

SUMMARY OF THE INVENTION 

The shaft and hub connection according to the invention 
for securing bearings, has the advantage that after the 
bearing is slid on, a positive and frictional, non-positive 
retention can be affixed in a single step. It is not necessary 
that the shaft be oversized in certain regions in the bearing. 
The projection produced by the plastic deformation can be 
embodied so that on the one band, it has an axial surface 
component that rests against an axial surface of the bearing 
hub. On the other hand, the deformation produces a slight 
diameter increase in the vicinity beneath the hub so that the 
fixing is also reinforced in the circumference direction. The 
otherwise required press fit of the bearing hub on the shaft 
is thus produced simultaneously with the axial retention. The 
otherwise conventional preparations, such as a roughening 
of the shaft in the vicinity of the bearing seat or a reduction 
of the shaft diameter in front of the bearing seat, can be 
eliminated. Since the projection from the material of the 
shaft rests directly against the outside of the bearing, a 
play-£ree fastening and retention are achieved without hav- 
ing to comply with narrow tolerances for this purpose. 

In order to keep the stress on the bearing low, it is 
advantageous if the projection only extends over a part of the 
circumference of the shaft. In the event of considerable axial 
pressure on the bearing, the projection is preferably pro- 
duced over the entire circumference of the shaft. 

If the projection is produced by rolling, then in rests in a 
precisely shaped manner against the axial surface of the hub 
part Furthermore, the stress concentrations that occur to an 
increased degree in such narrowed regions are optimally 
counteracted by the rounded shape used in the rolling. 

Avery reasonably priced ptoduction of the projections is 
achieved by means of caulking, wherein the caulking tool is 
pressed into the surface of the shaft in the region in front of 
the axial surface and is moved toward the axial surface. This 
raises projections which can be produced in very short cycle 
times. This process is therefore particularly suited for mass- 
produced articles. 

The process according to the invention for producing a 
shaft and hub connection, with the features of the collateral 
claim permits a very reasonably priced, easy-to-assemble 
manufacture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Two exemplary embodiments of the shaft and hub con- 
nection according to the invention are shown in the drawings 
and will be ej^lained in detail in the subsequent description. 
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FIG. 1 shows a sectional view of a first exemplary 
embodiment and 

FIG. 2 shows a sectional view of a second exemplary 
embodiment. 

^ DESCRIPTION OF THE PREFmRED 

EMBODIMENTS 

FIG. 1 shows a shaft 10 which supports a ball bearing 12. 
The ball bearing 12 has a hub part 14, an external ring 16, 

10 and a number of balls 18. The balls 20 can be secured by 
means of a cage (not shown). 

In the vicinity of an axial surface 20 of the hub part 14, 
a projection 24 is formed out of the shaft surface 22. On the 
side of the projection 24 opposite from the axial surface 20, 
a recess 26 is let into the shaft surface 22. The recess 24, 
which has been produced by means of plastic deformation of 
the shaft surface 22, direcfly adjoins the axial surface 20. 

The projection 24 has the shape of an annular bead, >^ch 
has been produced by means of a rolling tool 28 by pressing 

^ the material out from the recess 26. The projection 24 
extends over the entire circumference of the shaft and thus 
permits a uniform support even under high stress. 

In the exemplary embodiment, the rolling tool 28 is 

^ guided at an angle a in relation to the axial surface 20 and 
at a distance a, which corresponds to the thickness of the 
projection. An angle a in the range from 0* to 45**, in 
particular of 15® has proven favorable for an optimal pro- 
duction of the projection. However it is also possible after 
the radial compression and rolling, to press the tool in the 
direction of the axial surface 20 so that the collar produced 
rests against this axial surface 20 without a gap. The distance 
a advantageously lies in the range from 0.5 mm to 1.5 mm, 
particularly 1 mm. 

35 FIG. 2 shows a second exemplary embodiment in which 
the same parts are provided with the same reference numer- 
als of the first exemplary embodiment. In the vicinity of the 
axial surface 20 there, a projection 30 is formed by way of 
the shaft surface 22. On the side of the projection 30 

4Q opposite firom the axial surface 20, a recess is let into the 
shaft surface 22. The projection 30 is thus raised during the 
production of the recess by means of pressing a caulking tool 
34 into the shaft surface 22. The projection 30 rests against 
the axial surface 20 in a Motional, non-positive manner and 

45 in a positive manner during this procedure. 

By means of the plastic deformation of the shaft 10 in the 
region next to the hub part 14, in both exemplary 
embodiments, the material of the shaft 10 is also expanded 
inside the hub part internal diameter D at least in the vicinity 

50 of the axial surface 14. As a result, an additional press fit is 
produced in this vicinity, which coimteracts a rotation of the 
hub part 14 on the shaft 10. 

In a preferable process for producing a shaft and hub 
connection with a retention, the ball bearing 12 is slid onto 

55 the shaft 10 and fixed in the vicinity to be fastened. Then, the 
projection 24 or 30 is formed with a rolling tool 28 or a 
caulking tool 34 so that through plastic deformation, the 
material rests as a projection against the axial surface 20 of 
the hub part 14. 

60 Is not necessary that the projection 24 produced by means 
of rolling extend over the entire circumference of the shaft 
12. On the other hand, with a corresponding embodimrat of 
the caulking tool 34, it can also produce a complete annular 
bead. 

65 What is claimed is: 

1. Aprocess for producing a shaft and hub connection for 
securing ball bearings on a shaft whereby after mounting of 



02/08/2004, EAST Version: 1.4,1 



us 6,276,838 Bl 



the ball beariag onto the shaft, a projection is produced by 
means of a plastic deformation of the shaft surface by means 
of rolling an annular groove immediately in front of the 
projection whereby a rolling tool is guided at an angle of 
more than it, 0 degree to 45 degree, in relation to the 
perpendicular of the shaft, so that the projection rests against 
an axial surface of the ball bearing hub and prevents an axial 
movement. 

2. A process as defined in claim 1, wherein the rolling tool 
is guided at an angle of 15 degree. 

3. A process as defined in claim 1, wherein the rolling tool 
is guided in relation to the axial surface at a distance which 
lies in the range from 0.5 mm to 1.5 mm. 

4. A process as defined in claim 3, wherein the rolling tool 
is guided in relation to the axial surface at a distance which 
is equal to 1 mm. 
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5. Aprocess for producing a shaft and hub connection for 
securing ball bearings on a shaft whereby after the mounting 
of the ball bearing onto the shaft, a projection is produced by 
means of a plastic, deformation of the shaft sur£ace in a 
radial direction by a rolling tool, which is further pressed in 
the direction of the axial surface of the hub so that a collar 
is produced which rests against this axial surface without a 
gap. 

6. Aprocess as defined in claim 5, wherein the rolling tool 
is guided in relation to the axial surface at a distance which 
lies in the range from 0.5 mm to 1.5 mm. 

7. Aprocess as defined in claim 6, wherein the rolling tool 
is guided in relation to the axial surface at a distance which 
is equal to 1 mm. 
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